Abstract. 2014 The pulse-detection method for the observation of the transition to the normal state of superconducting superheated granules measures the percentage of the number of superheated granules as a function of their size for a given applied magnetic field. Two different extrapolations provide : 1) the density of nucleation centres of the normal state and 2) the percentage of superheated granules that would be found if they were defect free. The superheated branch of the hysteresis cycle involving only diamagnetic interactions is drawn.
A suspension of small spherical granules of type I superconductors has at T Tc, a non reversible transition in a magnetic field. The usual method of observation is by measurement of the variation of the inductance of a coil surrounding the granules. For a single granule, one gets a perfectly rectangular cycle [1, 2] , and extensive comparison with theories of the superheated field HSh have been made [1] . For a collection of granules, continuous variations of the inductance are observed. The shape of the superheated branch of the hysteresis cycle varies from sample to sample ; this has been attributed to the presence of nucleation centres of the normal state which are responsible for flipping of the granules to the normal state at Hc H Hsn (Hc : thermodynamical critical field). However, it is obvious that with the usual filling factors (about 10 % of the volume within the coil), the local field around the granules is different from the applied field due to diamagnetic interactions between granules. These interactions contribute to the broadening of the superheated branch, but because the inductance method is integrative, it cannot distinguish between these magnetic interactions and the presence of nucleation centres ; both effects contribute to the width of the superheated branch of the hysteresis cycle.
The aim of this paper is to demonstrate that the pulse method [2] can fulfil this task : the contribution of defects can be experimentally evaluated, and the remaining width of the transition is thus due only to the diamagnetic interactions between the granules. In this case, the coil is a pick-up coil connected through a transmission line to the input of a special charge preamplifier. This system works as a fluxmeter operating in the microsecond range. Each granule provides a pulse proportional to its volume. The pulses are sent to a counting scale and in such a method, the hysteresis cycle gives directly the number of grains which have already flipped to the normal state for a given applied magnetic field. This method, compared to the inductance method has an additional adjustable physical parameter : the threshold of the counting scale. The variation of this threshold provides an in situ size selection of granules. Therefore, for the same sample, it is possible to obtain the hysteresis cycle of all the granules of a given range of size.
We figure 1 , we obtain the defect-free superheated branch of the hysteresis cycle. This is the ideal cycle for the same collection of granules with the same distribution of sites. In this way, the contribution of nucleation centres is completely separated from that due to magnetic interactions without any adjustable parameters. In figure 2, 
